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PSYCHOLOGICAL EFFECT OF THl3 INTAKE AND RETENTION 
OF UNPHYSIOLOGICALLY LARGE AMOUNTS OF WATm 

I N  NORMAL INDIVIDUALS 

Peter  Karstens 

I n  connection with ~ u s s o w ~ s  inquires  i n t o  t he  e f f ec t s  of t he  %later- 
tonephin-experiment (WE) on manic-depressive s t a t e s ,  we have conducted 
p a r a l l e l  experiments with normal subjects  a t  t he  Alsterdorf I n s t i t u t e s .  
A descr ip t ion follows. 

Years ago observations regarding t he  e f f ec t s  of drinking l a rge  
amounts of l iqu ids  on t he  psyche of normal individuals were made. These 
have apparently received l i t t l e  a t t en t ion .  

Regnier drank 6000 cc of water da i l y  over a period of 11 days snd 
reported a generalized "out of s o r t s "  fee l ing,  pa r t i cu l a r l y  extreme 
fa t igue .  

Kunstmann drank an average of 10 l i t e r s / day  of l iqu ids  during a 
period of 127 days. During t h e  f i n a l  weeks he had symptoms of mental 
and physical  f l a c c i d i t y  and conspicuous fa t igue .  For example, it took 
an e f f o r t  on h i s  pa r t  not t o  f a l l  as leep during t he  day while s i t t i n g  
a t  h i s  desk. He described an agonizing indecisiveness and pointed ou.t ?in 
pa r t i cu l a r  t h a t  h i s  condition must have been very s iml lar  t o  an "_ncipie.izt 
endogenous depression. 

McQuarrie, who induced ep i l ep t i c  a t t acks  i n  children by means of the  
WE, noted psychic changes i n  h i s  ep l l ep t t c s  during t he  experiment. Con- 
s ide r ing  the  syndrome and t h e  course of epilepsy it i s  not surpr is ing 
t h a t  disturbed moods occur with cumulative a t t acks .  However, i n  the  more 
recent  l i t e r a t u r e  these  psychological changes have obviously received 
varying degrees of a t t en t ion ,  depending on the  or ienta t ion of the  euthor. 

The mechanism of forced water intake and re ten t ion  has been d i s -  
cussed i n  various papers. 

Engel assumed t h a t  a t tacks  could happen t o  anyone with very severe 
disturbances of water and s a l t  balance due t o  increased swelling of the  
ce l l -co l lo id  i n  t he  cerebral  ganglia and i n  consequent increased perme- 
a b i l i t y ,  versus a lowering of t h e  st imulation threshold.  Engel demon- 
s t r a t e d  t h i s  i n  dogs with tonephin. Rowntree demonstrated it simply by 
means of excessive water ( a s  c i t e d  by ~aumer )  . 



Engel pointed out t h a t  t h i s  permeability increase does not need t o  
be a spec i f i c  ep i l ep t i c  fac to r ,  and t h a t  it may be assumed t h a t  t he  s t i m -  
u la t ion  threshold can be lowered i n  t h i s  way i n  other diseases t ha t  a re  
accompanied by overstimulation of the  nervous system, thus manifesticg 
corresponding symptoms. 

Regarding BUSSOW'S contribution t o  t he  s,ubject, we r e f e r  t o  h i s  
work ( ~ e f .  2 ) .  

I n  our f i r s t  experiment, s i x  healthy subjects  drank 4 l i t e r s  of 
l i qu id  (weak herb t e a )  i n  the  course of t h r ee  morning hours. Their 
psychological condition was constantly checked during t he  day. We 
describe below a t yp i ca l  case from our records. 

Subject H.O., age 26, student-an act ive ,  very a l e r t  and pui:pcise- 
ful individual .  The subject  begins t he  experiment i n  a relaxed mood. 
H i s  motor a c t i v i t y  i s  l i ve ly .  

10:OO a.m. Intake:  750 cc. 

10:30 a.m. Intake:  1500 cc, secre t ion 370 cc. General condition 
of subject  i s  good. H i s  motor a c t i v i t y  has slowed down. Subject ' s  
i n t e r e s t  i n  h i s  surroundings i s  decreasing, he has no inc l ina t ion  t o  
en t e r t a i n  himself, h i s  answers are  shor t ,  and, i n  contras t  t o  h i s  
i n i t i a l  s t a t e ,  a re  without spontaneous comments. H i s  react ions  a r e  i n  
pa r t  i r r i t a t e d .  

1 1 : O O  a.m. Intake:  2000 cc, secre t ion 785 cc. Subject complains 
of s l i g h t  headache i n  t he  f r o n t a l  region and a f e e l i ng  of fu l lness  with 
eructa t ion.  He speaks of t he  de s i r e  f o r  sleep.  "I f e e l  so despondent"', 
Motor a c t i v i t y  has slowed down considerably. 

11:30 a.m. Intake:  2500 cc, secre t ion 1220 cc. Subject has s l ep t  
f o r  about 1 5  minutes and is  again somewhat more l i v e l y  (dance music on the  
radio,  t he  v i s i t  of a  f r i end ) .  

12:00 noon. Intake:  3000 cc, secre t ion 1605 cc. Motor a c t i v i t y  
has now almost completely stopped. Further drinking produces nausea and 
retching.  "This i s  a l l  nonsense, what we a r e  doing here. The weather 
outside i s  so beaut i fu l ,  and I ' m  not able t o  enjoy i t ." Subject 
responds i r r i t a b l y  t o  conversation. "Every thought i s  an e f f o r t ,  T don 't 
want t o  th ink.  I won 't dr ink any more. " 

12:15 p.m. Secret ion:  2050 cc. Subject complains of increasing 
d u l l  pressure i n  h i s  head. On attempting t o  dr ink fu r t he r  he beeones 
very nauseated and s t a r t s  t o  vomit rakher heavily.  Subject l i e s  ex- 
hausted and weak. Motor a c t i v i t y  and dr ive  a re  a r res ted .  



12:30 p.m. Secret ion:  2410 cc. Subject attempts t o  drink agsln, 
but gives t h i s  up a f t e r  renewed re tching.  He i s  again i r r i t a b l e  and 
lacking i n  dr ive .  

1:30 p.m. Secret ion:  2595 cc. Subject e a t s  lunch with moderate 
appe t i t e  a f t e r  one hour 's  s leep.  He i s  more communicative. 

5:00 p.m. Secret ion:  2970 cc. Subject s t i l l  f e e l s  t i r e d ,  but  regains 
h i s  customary l e v e l  of mental a c t i v i t y .  

During t he  night  and following day no unusual occurrences were 
noted . 

Summary of Drinking Experiment Results  

I n  one case a r i s e  i n  t he  s p i r i t s  of the  subject  was noted a f t e r  the  
intake of 1500-2900 cc. I n  a l l  cases during the  maximum intake period a 
reduction i n  communication and motor a c t i v i t i e s  were noted; a decrease 
i n  spontaneity and incomplete react ions  t o  s t imul i ;  decreased i n t e r e s t  i n  
surroundings. 

The impression t he  experimental subjects  gave a t  the  height of the  
experiment could primari ly be compared with t he  c l i n i c a l  p ic tu re  of aod- 
e r a t e ly  retarded endogenous depression. Subjects noted a reduction i n  
mental a c t i v i t y ,  i n t e r e s t s  and a b i l i t y  t o  concentrate. Three s?nbjee.ts 
evidenced a morose i r r i t a b i l i t y .  

Bodily complaints were made i n  varying degrees. These consisted o" 
tension and a fee l ing  of pressure i n  the  head; i n  one case even severe 
pain local ized i n  t he  f r o n t a l  and temporal regions; and nausea, retching 
and vomiting. 

Some psychological changes pers i s t ed  a f t e r  el imination of the  f l u id s  
ingested. These, however, had disappeared by t he  following day a t  the  
l a t e s t .  I n  one case euphoria s t i l l  exis ted  on t he  day following the  ex- 
periments. 

I n  our second experiment we conducted a WTE with seven healthy sub- 
j e c t s .  Janz ' s  experimental c.onditions were followed. ( ~ n t a k e  of 3-)A 
l i t e r s  during two t o  th ree  morning hours, subcutaneous in jec t ion  of 1 cc 
of tonephin a t  t he  commencement of drinking; continuous checking of secre-  
t ion ;  f i ve  t o  s i x  hours a f t e r  beginning, coffee and potassium aceta te  t o  
promote u r ina t ion . )  Continuous conversation was conducted i n  order -Lo 
prevent subjects  from f a l l i n g  asleep spontaneously. 

We describe next a kypical  case: 



Subject M.E., age 26, s tudent.  Leptosome, somewhat unstable nervous 
system, f i ve  years ago cerebral  concussion with no sequels. Very yufet ,  
controlled individual .  A t  t h e  s t a r t  of the  experiment, subject  i s  ti1 well- 
balanced frame of mind. 

9:30 a.m. Commencement of drinking.  

9:40 a.m. Subject has become v i s i b ly  pale .  

10:OO a.m. Intake:  2000 cc, secre t ion zero. "I f e e l  very relaxed 
and b e t t e r  than a t  t he  s t a r t  of t he  experiment." No objective change 
noted i n  subject .  

10:45 a.m. Intake:  3000 cc, secre t ion zero. Subject f e e l s  sane- 
what "drowsy". He i s  more comfortable s i t t i n g  than ly ing  down. A r e -  
duction i n  h i s  re ten t ion  powers i s  noted a f t e r  reading technical  l i t e r a s u r e .  
Subject r epor t s  f lashing l i g h t s  i n  f ron t  of h i s  eyes. Face i s  very pale .  
"I have no des i re  t o  read any more." 

1 1 : O O  a.m. "I f e e l  inhibi ted .  I brought some journals,  but d o n ' t  
have t he  energy t o  s t a r t  work. " 

11:30 a.m. Subject says h i s  l egs  f e e l  heavy and t h a t  he i s  f ee l ing  @ 
increasingly t i r e d .  He walks with slow, dragging s teps .  

12:00 noon. Secret ion:  170 cc. Subject complains of dizziness,  
numbness and heaviness i n  h i s  l eg s  when he a r i s e s .  The fa t igue  con- 
t inues ,  but he i s  able t o  e a t  with good appe t i t e .  

1:00 p.m. Subject i s  overcome by fa t igue ,  f a l l s  asleep, wakes 
quickly a t  each attempt t o  arouse him, but continues t o  f a l l  as leep,  

1:45 p.m. It takes e f f o r t  now t o  awaken subject .  Much time passes 
before he i s  again aware of t he  s i t ua t i on  and able t o  master h i s  senses,  
S t i l l  sleepy and lacking i n  dr ive .  Unable t o  comprehend c l ea r l y  what lie 
reads.  

2:20 p.m. Secretion: 520 cc. Subject s t i l l  sleepy and thought 
processes a re  slow. S p i r i t s  a re  lower than a t  s t a r t  of experiment. 
At t i tude toward experiment has become negative. Subject doubts t h a t  tn- 
jec t ion i s  as harmless as  he has been t o ld .  

3:45 p.m. Secretion: 1760 cc. Subject discusses s c i e n t i f i c  sc:r)- 
j e c t s  with inves t iga to r .  Abi l i ty  t o  concentrate i s  increasing.  No more 
reading d i f f i c u l t i e s .  

4:00 p.m. Subject a r i s e s  i n  order t o  help student with a r i t hne t i e  
problems. He notes t h a t  working with f igures  i s  more d i f f i c u l t  ;han 



usual  f o r  him. Subject has t o  use extreme se l f -d i sc ip l ine  i n  order -so 
do problems correct ly .  "I f e l t  slowed down during t he  whole lesson. '"  

I n  t he  evening of the  day a f t e r  the  WTE, subject  experienced a Ceel- 
ing of depression. The fu tu re  seemed black:  here i s  no point t o  my 
studying any fu r t he r . "  Subject,  who had had these  moods before, a l -  
though r e l a t i v e l y  seldom, had t h e  impression t h a t  it was connee-ced with 
the  WE. The following morning h i s  depression had disappeared, 

Summary of WTE Results  

The i n i t i a l  symptom a f t e r  t he  in jec t ion  of tonephin i s  a  paleness of 
the  face .  This was noted i n  a l l  cases. With increasing f l u i d  Lntake an 
edema occurred, especia l ly  i n  t he  face,  i n  four out of seven eases,  This 
disappeared a t  t he  l a t e s t  with rees tabl ished secre t ion.  

Five out of seven subjects  experienced during t he  f i r s t  two houss 01 
the  experiment a  r i s e  i n  s p i r i t s  which seemed t o  diminish i n  p ropo r~ ion  
t o  an increase i n  t he  r a t e  a t  which the  subjects  drank. I n  a l l  eases a 
more or l e s s  pronounced f ee l i ng  of fa t igue  and inh ib i t ion  of dr ive  was 
evident a t  t he  height of re ten t ion .  The e f f ec t  was more noticeable the  
f a s t e r  the  f l u i d s  were drunk, and t he  l a t e r  secre t ion began. I n  one ease 
t h i s  l a s t ed  36 hours. I n  th ree  cases the re  was i r r i t a b i l i t y  and sensi -  
t i v i t y  t o  noise.  I n  one case t he r e  was s e n s i t i v i t y  t o  l i g h t .  Two sub- 
j e c t s  could get  no c l ea r  p ic tu re  of what they were reading while another 
was aware of a  l imi ta t ion  of h i s  f i e l d  of vision.  I n  these  symptoms we 
see evidence of a  cha r ac t e r i s t i c  r e t i n a l  edema, although they were a l so  
present i n  cases i n  which no f a c i a l  edema was evident. I n  one case the 
sense of t a s t e  was gone, and t he  same person complained of fee l jng  "as 
i f  my f e e t  a re  cramped. " 

For experimental ob j ec t i v i t y  we t e s t ed  a  number of the  subjects  be- 
fore ,  during and a f t e r  t he  experiment. 

1. Addition t e s t .  

A t  periods of 30 minutes, columns of t he  same degree of difficulty t o  
be added were given t he  subjects .  I n  each case, a f t e r  40 seconds, t h e  sub- 
j ec t  was stopped and t he  number of f igures  added and mistakes were noted, 
No pa r t i cu l a r  e f f ec t  on t h i s  elementary t a s k  was seen. 

2. Wartegg and Rorschach t e s t s .  

No noticeable changes were determined. The t e s t s  are,  however, some- 
what unsuitable s ince  they o f f e r  t h e  same conditions each time. The Wartegg 



can not be modified a t  a11 and t he  Rorschach only t o  a small degree by 
means of the  p a r a l l e l  s e r i e s  of ~ e h n . 1  

3 .  Busemann enumeration t e s t .  

This i s  a t e s t  of mental a g i l i t y  i n  which t he  subject  i s  di rected 
t o  name a l l  v i s i b l e  objects  i n  t he  world. The observer wri tes  a loag  
with the  subject .  Inv i s ib le ,  abs t rac t  and dupl ica te  objects  do no t  
count. The experiment i s  ended i f  60 seconds go by without a name, 
otherwise a f t e r  10 minutes. According t o  Busemann's t e s t s  on Lndi-rid- 
ua l s  with bra in  damage, i n t e l l i g e n t  individuals are  able t o  l i s t  up t o  
250 items on the  average i n  10 minutes. A l i s t  of l e s s  than 80 nanes 
i s  unusual and below 50 i s  pathological .  

Busemann a l so  permitted several  repeats  of t he  t e s t  during the  
same period, s ince  he had learned t h a t  only minimal d i f ferences  r e -  
s u l t .  According t o  h i s  experience (we quote verbatim) reported cases 
of thought vacuum and poor performance i n  t he  enumeration have t h e  
following i n  common: 

( a )  Deficient  dr ive  apparent through a l a ck  of spontaneity; gen- 
e r a l l y ,  a l so  poverty of expression i n  which a mask-like emptiness o f  
expression i s  noticeable.  

(b)  Generalized slowness of psychic processes. 

( c )  Lack of understanding of longer t e x t s .  

Results  

While a subject  who hardly reacted t o  t he  WTE a l so  showed no efPeeSs, 
we observed e s sen t i a l  changes among others .  Although subject  3vI.Y. man- 
aged t o  continue f o r  10 minutes a t  t he  height of re tent ion,  he was not 
even able t o  l i s t  7 items per minute. However, a t  t he  end of the  Id'JE he 
was able t o  enumerate 31 objects  per minute, which i s  what h i s  i n t e l l i -  
gence l e v e l  should be able t o  do. 

Summary 

Elementary, preponder.antly reproductive performance such as t h a t  
checked i n  the  addit ion t e s t  was not af fected.  

'we a re  pa r t i cu l a r l y  g r a t e fu l  t o  D r .  H. Albrecht, Psychiatr ic C l i n j - c ,  
University of Hamburg-Eppendorf, f o r  conducting and evaluating these  t e s t s .  



A s  expected, t he  so-called personal i ty  t e s t s  showed no changes unde18 
WTE conditions. 

A comparison of t he  simple drinking experiments with t he  r e s d t s  o r  
t he  WTE shows t h a t  they both concern e s sen t i a l l y  t he  same pheliomena- W L t h  
WTE the  ex te rna l  somatic changes a re  more obvious. The f a c i a l  ede~iia ap- 
pears regular ly ;  vasomotor react ions  (paleness and subsequent redness) a re  
only evident with WE.  Curiously, i n  contras t  t o  t h i s ,  it appears t h a t  
t he  subjective malaise i s  l e s s  than i n  the  simple drinking experiment. 
 his may possibly be because t h a t  due t o  tonephin t he  water i s  more 
quickly released t o  t he  t i s sue s  and does not remain i n  t he  diges t ive  
t r a c t  so long as i n  t he  simple drinking experiment. ) 

Psychologically, i n  almost a l l  cases t he  same r e s u l t s  were noted as 
i n  t he  simple drinking experiment, only they were much more pronounced, 

( a )  I n i t i a l  r i s e  i n  s p i r i t s  a f t e r  intake of about 1000 cc was 
noted i n  s i x  out of seven cases, i n  contras t  t o  one out of s i x  i n  the  
simple drinking experiment. 

(b )  Sleepiness was evident i n  s i x  out of seven cases; f a t igue  a l so  
occurred i n  f i ve  out of s i x  cases i n  t he  drinking experiment. 

( c )  Above a l l  must be noted t he  decrease i n  motor and i i i t ra-  
psychic a c t i v i t i e s ,  which i s  perceived as  a decrease i n  dr ive .  The 3e- 
crease i n  motor dr ive  was qu i te  obvious t o  t he  observer. 

Our t e s t s  allow a more de ta i l ed  descr ip t ion of t he  psychic changes. 

From a comparison of the  addit ion t e s t  and t he  Busemann t e s t  i-G may 
be concluded t h a t  t he  r e l a t i v e l y  elementary mental functions t e s t ed  by 
means of the  addi t ion t e s t  were not af fected.  These elementary functions 
would only be disturbed by a lessening of consciousness or  dement?a, In  
contras t ,  the  Busemann t e s t  i s  ch ie f ly  concerned with spontaneity. 

Smmary 

The intake of unphysiologically l a rge  amounts of water induces i n  
healthy individuals i n  addit ion t o  varying degrees of bodily discomfort: 

1. A des i re  f o r  sleep.  /237 

2. A considerable slowing down and decrease i n  a l l  motor fuiictions, 
a decrease i n  awareness and a b i l i t y  t o  comprehend, as  well as an e f f ec t  
on the  a b i l i t y  t o  synthesize.  ( ~ h e s e  phenomena may be f ree ly  reduced t o  
a l ack  of spontaneity.)  



In  contrast  t o  t he  e f fec t  of WTE on temperament psychosis, the moods 
are  r e l a t i ve ly  l i t t l e  influenced. There i s  an i n i t i a l  r i s e  i n  s p i r j t s  
a t  t he  beginning of t he  experiment t h a t  more often changes t o  an irrL- 
table-morose mood a t  t he  height of t he  experiment or shor t ly  a f t e r  the  
beginning of renewed secretion.  

These psychic phenomena a re  exaggerated and proLonged t o  an u.nusual 
degree by means of a r t i f i c i a l l y  created water re tent ion (WE) .  However:, 
they do not d i f f e r  i n  essence from the  simple drinking experLments- 

Conclusions 

It i s  possible t o  create  experimental conditions i n  hearthy individ- 
ua l s  which have ce r ta in  subjective as  well as objective r e l a t i ons  Go 
symptoms of endogenous depression, namely t he  disturbance i n  dr ive .  

However, it i s  not possible t o  produce the  t o t a l  p ic ture  of xzl- 
ancholia by t h i s  means. 

Large amounts of water appear t o  have a ce r ta in  sedative effect, 
These r e s u l t s  a re  perhaps t o  be considered i n  evaluating pharmacologicaL 
questions, pa r t i cu l a r l y  t ha t  of alcohol. 

I n  the  l i g h t  of our experiments it i s  not unthinkable t ha t  the  well- 
known t ranqui l iz ing and anesthet ic  e f f ec t  of beer i s  due not only 50 the  
tempo of resorption of t he  alcohol or  perhaps t he  accompanying chemicals, 
but a l so  t o  t he  quanti ty of l i qu id  ingested a t  t he  same time. 

Alsterdorf I n s t i t u t e s ,  
Hamburg 
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